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(54) MAGNETIC RECORDING MEDIUM AND METHOD OF MANUFACTURE 

(57)Abstract: . j. 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium 
which can be manufactured at a substrate temperature of a level of room 
temperature, which realizes a high S/N ratio and high coercive force and 
which is suitable for high density recording and to provide a method for 
manufacturing it. 

SOLUTION- In the magnetic recording medium, a magnetic thin turn 
consisting essentially of Co-Pt or Co-Pt-Cr and containing an oxide MxOy | 
is formed on a substrate as a magnetic layer. The content of oxide MxOy is | 
specified to be such as amount that the ratio of constituent element M » 
which constitutes the oxide to the Co-Pt or Co-Pt-Cr is 4 atom % or more 
and 8 atom % or less and the thickness of the magnetic layer is 10 nm or 
more and 25 nm or less. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



Saaim 11 Come to form the magnetic thin film which makes a subject Co-Pt or Co-Pt-Cr on a substrate, and contains 
OxrMxS^s a rnagnetic layer, and the content of the above-mentioned oxide MxOy the above-menti^^^^ 
It^. fi,^, film It i\ the magnetic-recording medium which is made into an amount which the ratio of the 

orCo^t^J^rand^^^^ by the thickness of the above-mentioned magnetic layer bemg lOnm or more and 

^rZJ^l^^e maenetic-recording medium according to claim 1 characterized by for Pt being 12 atoms % - 20 atom %, 
S a be n?beT^^^^^^^^ the configuration element M which constitutes an oxide being four atorns % - 8 atom 

Sid the ?eS« being Co when total with the configuration element M which constitutes above-mentioned Co-Pt 
nrVo-Pt-Cr and the above-mentioned oxide is made into 100 atoms %. „„*^.,o^w 
[Claim 3] So^^^^^ oxide MxOy is a magnetic-recording medium according to claim 1 characterized by 

raafm^4me above-mentioned oxide MxOy is a magnetic-recording medium according to claim 1 characterized by 
SiOx^nd being at least one or more kinds of mix^^^^^ ... 
^Srsl C above-mentioned substrate is a magnetic-recording medium according to claim 1 charactenzed by 

f^^SfmC^etic-recordingmed^ 

he Xof the ab3mentioned substrate being 2mn or less, and the maximum projection height being 25mn or less. 
Sm 81 Cot to f thin film which makes a subject Co-Pt or Co-Pt-Cr on a substrate, and contains 

SirMxcHs fma^^^^ lay^, and the content of the above-mentioned oxide MxOy m the above-mentioned 
Z^^eticSlnm^Sr^iio of the configuration element M which constitutes the oxide concerned receives Co-Pt or 
Co-Pt Cr More to 4 atom % It is the ranufacture approach of the magnetic-recording medium made mto ^ amount 
wWch becomes below 8 atom %. It faces forming the above-mentioned magnetic layer on the above-mentioned 
Estate ^hTn al^^^^^^^ the sputtering method. The manufacture approach of the magnehc-recording medium 
chmct^rry seS gas pressure in the above-mentioned chamber to 1 or more mTonrs and 20 mTorrs or less, and 

?SnXabove!menti^^^^^ . • Pt 

fS^Zf^c ml^nS^c approSh of the magnetic-recording medium according to claim f ^ractenzed by for P^ 
be ^12 a tomsT- 20 atom %, for Cr being below 10 atom %, for the configuration element M which constam^es an^ 
oSd! i ingTour^^^^^^^^^^^ 8 alom «/o, and L remainder being Co when total witii ^^^^^^^ M which 
constittites above-mentioned Co-Pt or Co-Pt-Cr, and the above-mentioned oxide is made into ^toms^ /o 
faario] TTie above-mentioned oxide MxOy is the manufacture approach of the magnetic-recording medium 
accordine to claim 8 characterized by being SiOx. , ^ , j- ^ ^o/i;.itv» 

[Cto n The above-mentioned oxide MxOy is the manufacture aPProach .^f the magnetic-rec^^^^^^^ 
King to claim 8 characterized by SiOx and being at least one or more kinds of mixtures among Cr 203. Ti02 and 

faabiT2]^eLve-mentioned substrate is the manufacture approach of the magnetic-recording medium according to 

Xiln^^^^^^ -dium according to claim 10 characterizedb^^^^^^^^^ 

Eg SoveT^^^^^^^ magnetic layer on the above-mentioned substrate wUhin a chamber, and making the 
above-mentioned substrate into the condition of not heating, by the sputtenng method. 
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Page 2 of 2 

[Claim 14] The manufacture approach of the magnetic-recording medium according to claim 8 characterized by using 
hat by which the concavo-convex pattern is formed in the front face as the above-mentioned substrate 
Claim 151 The manufacture approach of the magnetic-recording medium accordmg to claini 8 charactenzed by for the 
sur^e averageXughness hdght of the above-mentioned substrate being 2mn or less, and the maximum projection 
height being 25nm or less. 



[Translation done.] 
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DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

S of the Invention] This invention relates to the magnetic-recording medium which comes to form membranes on a 
substrate a magnetic layer by the sputtering method, and its manufacture approach. 

rSption of the Prior Art] The so-called magnetic disk drive equipped with the magnetic disk with which it comes to 
^SZTm^^ic^^y^ as external storage, such as a computer, on the substrate which consists of aluminum, glass etc 
^i^m^^c Zd carried in the slider is used abundantly. This magnetic disk drive perfonns record Playback of a 
^^d^a mag^^^^ disk, where it has a very small gap to a magnetic-disk front face, and it countered and the magnetic 

m003mfrSuests of the formation of high density record are mounting to the magnetic disk drive with multi- 
SSSn Id^^^^^^^^ of a computer in recent years. As one of the technique which realizes high 

S^record of a magnetic disk drive, narrowing the gap between the magnetic head and a magnetic disk as much as 

fowlii a'T^^^^^^ drive, the slider which carried the magnetic head surfaces the front-face top of a magnetic 
Ev aboS 5tom, and writing and/or read-out of a signal are performed. In this case, a projection wiA a hei^t of 
?Omn or m^^^^ exists on L surface of a magnetic disk causes a head crash^Therefore, severe surface smooth 
na^e by wWch Ae height of the projection to which a magnetic disk exists in a front face is set to less than 50mn is 

SoSUn the aluminum substrate, the projection which has height of 50mn or more by Ae following poaches was 
Toved aid iTsmooth disk front face has been obtained. First, the aluminum of a substrate f ''^tion 

frTm Ihe base material which consists of aluminum. Next, highly precise poHsh is given to tlus cut-down aluminum 

S^ate Ss, a projection with a height of SOmii or more which causes a head crash P^^f \P^«^^f^ . 
emoved front face of an aluminum substrate. In order to give high surface smooth nature to the front face of 

Tahmlnum s^bstr^^^^ while specifically repeating the poUsh and washing to an almrunum substrate, whenever 

rTerrrhfmally^projectL 

Fom-v?^e^^^^^^ 

wZm^^TJ, manufactured using the substrate which carried out in this way and was produced, 

«inrp the activitv is comolicated, it will be expensive [ a manufactunng cost]. „ , . , u 

m008 As m^^^^^^^^^ sin^e the magnetic disk using the substrate which consists of alummum or glass has the 

Scat^pro^^^^^^^^^^ obtaining the surface smooth nature of a subsfrate, it has the problem that a manufacturing cost 

rOOC^ For this reason, the substrate which consists of plastics is proposed as a substrate for magnetic disks. The surface 
Sess of th^^^^^^^^ plate produced by an injection-molding method etc. corresponds to thejnetal mold used for 
TeS molding Wa^^^^ roughness of La Stampa. For this reason, the substrate with which the above 
SSI not' S and which h^ the outstanding surface smooth nature can be manufactured by usmg A^^^^^^ 
S or La StaZa graduated with high precision. Therefore, by using a plastic plate, the process of ttie Pol^sh to a 
Tuttrate ShinTbecomes umiecessaiy, the activity at the time of manufacturing a magnetic disk is simplified, and 
a manufacturing cost can be held down cheaply. 
[0010] 
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rProblem(s) to be Solved by the Invention] By the way, in forming on a substrate the magnetic layer which generally 
colrSrof a Co system alloy thin film by the sputtering method, it is heating the substrate to about 200 degrees C or the 

mZTln Se^'pu^^^^^^ method, the kinetic energy which it will have by the time the atom which flew, mobility i^e a 
ub trite front face, when substrate temperature is high,, arranges a crystal ographic axjs and is ^^^^^^yj^^f^^^^^^^^^ 
is larger than the time when substrate temperature is low. For this reason, it is thought by heating a substrate that the 
magnetic anisotroovofCo system alloy thin film is raised. 
mfl] However, ^nce a plastic plate which was mentioned above has a low ^ass 

magnL layer i^ formed on the plastic plate concerned, a subs^ate cannot be heated to '^^^.^^^^^^m. 
de^ees C or more. For this reason, the magnetic disk using a plastic plate having un-arranged [ that it is infenor to a 

my\Th^d^^^^^ if it forms a magnetic layer at the substrate temperature of room temperature extent in adopting a 
plastic plate as a magnetic disk, to enable it to give magnetic anisotropy sufficient as a magnetic-recording medium to a 

"^mMMoJ^v^^^^^ medium, it not only to raise the magnetic anisotropy of a ma^etic layer, but 

to consider as the optimal thing about magnetic properties other than a magnetic anisotropy m consideration of the 
oroDertvofthe magnetic head used for record playback etc. is desired. . . ^ • i 

moi SlThat is in the field of magnetic recording, while high recording density-ization is demanded, signal aspect is also 
Chan jng to a digital signal fromTn analog signal. Therefore, the medium design doubled with signal aspect wiA high 
recording density-ization is also important. And a large number [ in designing a magnetic-recording medium / the 
element which must be taken into consideration also about magnetic properties other than a magnetic anisotropy with 

the orooertvofthe magnetic head used for record playback etc. ]. 

rOOl 61 And the magnetic properties restricted by the ability to regenerate of the magnetic head for playback among the 
magnetic properties of a i^a^ etic-recording medium are residual magnetization thickness. The residual magnetization 
thicbiess of a magnetic layer is expressed with product Mr-t of the residual magnetization Mr of a magnetic layer, and 
thickness t of a magnetic layer. This residual magnetization thickness needs to be beyond a fixed value so that a 
Dlavback output may become large at extent which can disregard the noise of a head amplifier. Then the mmimum 
IZe of residual magnetization thickness is determined as extent which can disregard the noise of a head amplifier from 
a viewoointofmaking it a playback output become large. ■ t. j r a 

roOl 71 Moreover, the magnetic properties restricted according to the write-in capacity of the magnetic head for record 
Long the magnetic properties of a magnetic-recording medium are coercive force. The co^^cive force of a magnetic 
W needs to be within the limits of the write-in capacity of the magnetic head for record. Then, the maximum of 
coercive force is determined from a viewpoint of carrying out within the limits of the wnte-m capacity of the magnetic 



[001 8] Furthermore, in order to realize high recording density (especialty high track recording density), ^t is required to 
m^e it a playback Output not become small, even if it raises resolution and carries out record playback of the RF signal. 
As an index which shows resolution, there is a ratio (Mr-t/Hc) of residual magnetizationtiiiclmess to coercive force. 
Resolution increases and frequency characteristics improve, so that this value is small. Therefore, from a viewpoint of 
raising resolution, to enlarge coercive force and to make residual magnetization thickness small is desired. 
[00191 Moreover, not only a magnetic-recording medium but the field of the magnetic head which performs 
nformational record playback is prosperous in research of the formation of high density record Especi^ly, since 
sensSy is high compLd with the Conventional thin film head etc., while the magneto-resistive effect mold magnetc 
head can detect a very veiy small signal, it also tends to detect a noise. TTierefore, it becomes ™P«f wUh b^^^ 
performance-izing of the magnetic head to reduce the noise of a magnetic-recording medium, i.e., to obtam a high SN 

[00201 Then, this invention is proposed in view of such the conventional actual condition and can be manufactured at 
Se substrre temperature of room temperature extent, a high SN ratio and high coercive force are realized, and it aims at 
offering the magnetic-recording medium suitable for high density record, and its manufacture approach. 

rSs for Solving the Problem] In order to attain the above-mentioned purpose, the magnetic-recording medium 

nl invention Come to form the magnetic thin film which makes a subject Co-Pt or Co-Pt-Cr on a substrate. 
Sd coS oTde MxOy as a magnetic layer, and the content of the above-mentioned oxide MxOy in rtie above- 
mentioned magnetic tiiin film It considers as an amount which the ratio of the configuration element M which 
S,mtimtes Sxide concerned becomes below 8 atom % more than 4 atom o/o to Co-Pt or Co-Pt-Cr, and thickness of 
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the above-mentioned magnetic layer is characterized by being lOnm or more and ^ 

r0022l S*emagnetic4ording medium constituted as mentioned above, Co-Pt m a magnetic layer or the crystal 
min of Co Ptlcr w^^^ be in the condition of having been surrounded with the oxide of optimum dose, and the 
Set on belverc^stab of the crystal grain concerned will become sm^l. Moreov^, the ^^^^<^^y^}l'^f^, 
wirmXate thickness. Thereby, while fonning a magnetic-recording medium mto a low noise and obtaming a high 

momtT ^^^^^^ 

L rnLnetic thSfilm which makes a subject Co-Pt or Co-Pt-Cr on a substrate, and contains Oxide Mx^' ^ f. ""Tu 
ayeffud t^e c^^^^^^^^ above-mentioned oxide MxOy in the above-mentioned magnetic thin film The ratio of the 
SmttZ dement M which constitutes the oxide concerned receives Co-Pt or Co-Pt-Cr. More than 4 atom % It is 
Ae XTcmre approach of the magnetic-recording medium made into an amount which becomes below 8 atom %. It 
TcSerized by facing forming the above-mentioned magnetic layer on the above-mentioned substrate withm a 
chambL by Ae sputtSng method, and setting gas pressure in the above-mentioned chamber to 1 or more mTorrs and 
fo m^Sr. or less^^^^^^ the above-mentioned magnetic layer by the thickness of lOmn or more and 25mn or less. 

[00241 By the above manufacture approaches of a magnetic-recording medium, while it is possible to make substrate 
temnmtoe into room temperature extent at the time of membrane fonnation of a magnetic layer, the magnetic- 
reSn^mSm which realizes a high SN ratio and high coercive force can be manufactured by making gas pressure 
the optimal. 

rSdiment of the hivention] Hereafter, the gestalt of concrete operation of the magnetic-recording medium 
conceming this invention and its manufacture approach is explained to a detail, refemng to a dewing. 
lOmUn l^on, in order to illustrate the description of each part intelligibly, the drawing used by the following 
Sation may expand the part used as the description, and may show it, and the ratio of the dmiension of each part 
material ofit is not necessarily the same as that ofthe actual condition. 

Tmi]Mo^^^^^ illustrated below about a configuration, an ingredient, eto. of each class which constitii e a 

^Zil^Zrdi^s medSm, this invention is not limited to the magnetic-recording medium to illustrate, and should just 
STse a configuration, an ingredient, eto. of each class according to the purpose and engine performance which are 

wm]V^eZa^^^ medium conceming this invention is the so-called metal thin film type with which it 

£me t^foZn a substrate the magnetic thin film which made the subject Co-Pt - ^-^If ^ ^^^^^^^^^^ 

of magnetic-recording medium. As shown in drawiogl , the magnetic-recording medium 1 has a substrate 2, the 

sSe layer 3 foimed on the substrate 2, the interiayer 4 formed on the substrate layer 3, tiie magnetic layer 5 formed 

on the interlaver 4, and tiie protective layer 6 formed on the magnetic layer 5. , . f.vo 

r00291 rmaS^ layer 5 makes a subject Co-Pt or Co-Pt-Cr, and contains Oxide MxOy. And et content of the 

S MxOyh^ a maLtic layer 5 be the amount which the ratio ofthe configuration element M which constitutes the 

oxide concJr^ed b3es below 8 atom o/o more than 4 atom % to Co-Pt or Co-Pt-Cr. Moreover, thickness of a 

magnetic laver 5 is set to lOnm or more and 25nm or less. i x 

S m magnetic layer 5 has structi^e Oxide MxOy was made to distribute in the shape of an island 

crvsta erain of Co-Pt which constitutes a magnetic layer 5, or Co-Pt-Cr. That is, the crystal gram of Co-Pt or Co-Pt-Cr 

i^su^oSd wU^ Oxide MxOy, and is isolated, and the interaction between crystals of the crysta grain concaiied is 

S ^liSefo e, the noise resulting from dispersion in magnetization of a magnetization transition p^ can be 

rXS. With it, rotation of magnetization of each crystal gram becomes easy^d coercive force improves. That is, the 

magnetic-recording medium 1 becomes possible [ realizing a high SN ratio and high coercive force ]. 

mofl men^^^^^^^^ ofthe oxide MxOy in a magnetic layer converts as a ratio of fte configuration dan^tM 

which constitotes the oxide MxOy to Co-Pt or Co-Pt-Cr and it is the amount by which the 

Tncemed is made under 4 atom %, the effectiveness of surrounding and isolatmg tiie crystal grain of Co-Pt or Co-Pt-Cr 
becomes inadequate, and a high SN ratio and high coercive force cannot be acquired. ^ , ,w 

rooTl men r^^^^ ofthe oxide MxOy in a magnetic layer converts as a ratio of tfie configuration eemen M 
Sc™es the oxide MxOy to Co-Pt or Co-Pt-Cr and it is tiie amount in which f^^^^fif^^^^^^^^ 
exceeds 8 atom % on the other hand, in order that Co-Pt in a magnetic ayer or tiie content of Co-Pt-Cr may decrease 
rplativelv the fall ofanSN ratio and coercive force is caused conversely. . . . -j ru. 

Sssm *efore Ae intent of the oxide MxOy in a magnetic layer 5 becomes proper [ a ratio with the ox.de MxOy 
SlTthT^s^grain and the crystal grain concerned of Co-Pt or Co-Pt-tt ] by constdenng as an amount wheh 
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the ratio of the configuration element M which constitutes the oxide concerned becomes below 8 atom ^ 
atom % to Co-Pt or Co-Pt-Cr. For this reason, the interaction between crystals of the crystal gram of Co-Pt or Co-Pt-Cr 
is divided efficiently, and a high SN ratio and high coercive force can be acquired. 

00341 Moreover, sirlce the effect of the initial growth phase to which the crystal stacking tendency m a magnetic layer 
was confused becomes large when the thickness of a magnetic layer 5 is less than lOnm, degradation of a crystal 
Tg^er^Tsotropy will tSce place and an SN ratio and coercive force will decline. On the other hand, smce a vei^cal 
antffield becomes small and the vertical component of magnetization increases when the thickness of a mapetic layer 
5 exceeds 25nm an SN ratio and coercive force will decline. In addition, as for the thickness of a magnetic lay^ 5, it »s 
desirable that it is especially the range of 1 5ran or more and 20nm or less. Thereby, further improvement m an SN ratio 
and coercive force is achieved, the record playback of the magnetic-recording medium 1 is attamed also to the magnetic 
head ofhigh performance, and it becomes a suitable thing for high density record. 

[00351 Moreover, by using Co-Pt or Co-Pt-Cr as an ingredient of a magnetic layer 5, although mentioned later for 
S in case a magnetic layer 5 is fonned by the sputtering method, even if it does not heat a substrate 2, sufficient 
magnetic anisotropy can be given. Therefore, it becomes possible to adopt heat-resistant low plastic matenal as a 

[SfMLover, when total with the configuration element M which constitutes Co-Pt or Co-Pt-Cr, and Oxide MxOy 
s made into 100 atoms %, Cr is below 10 atom %, the element M which constitutes an oxide is four atoms /o - 8 atom 
% and it is Pt is 12 atoms % - 20 atom %, and desirable [ a magnetic layer 5 ] that it is the presentation [ as / whose 
remainder is Co 1 By the presentation of the element which constitutes a magnetic layer 5 being made into the above- 
mentioned range, while the outstanding coercive force is given to the magnetic-recording medium 1, a high SN ratio is 
shown and a medium noise can be stopped notably. • 
r00371 Here it is desirable to use the oxide expressed with SiOx as an oxide MxOy which isolates Co-Pt in a magnetic 
layer 5 or the crystal grain of Co-Pt-Cr. As SiOx, Si02, SiO, etc. are specifically mentioned By using SiOx as an oxide 
MxOy, the interaction between crystals of the crystal grain of Co-Pt or Co-Pt-Cr can be divided more efficiently. 
Therefore, fiirther improvement in an SN ratio and coercive force can be aimed at. , . *u c^nv 

[0038 Moreover, it is desirable to use together the oxide of Cr 203, Ti02 and Zr02, and Y203 grade further witii SiOx 
^ an ixide MxOy which isolates Co-Pt in a magnetic layer 5, or the crystal grain of Co-Pt-Cr. A ma^etic layer 5 is 
formed on a substrate 2 by the sputtering method so that it may mention later. At this time, the magnetic layer which the 
oresentation of a target and the presentation of a magnetic layer may separate from stoichiometnc composition and has 
a desired property camiot be obtained. When sputtering of the target which made Si02 contam as an oxide MxOy is 
soecifically carried out, it will be in the condition of having separated into Si and 02, and may be soon flown fi-om a 
target, and in case it covers on a substrate, O atom may serve as insufficient feeling, and independent Si may produce 

m39] Such independent Si camiot surround crystal grain of Co-Pt or Co-Pt-Cr, and camiot divide the int«-action 
between crystals of the crystal grain concerned. That is, in the magnetic layer 5, an SN ratio to die extent that U is 
exoected fiim Si02 which does not contribute to fi-agmentation of the interaction between crystals of Ae crystal grain 
of Co-Pt or Co-Pt-Cr existing, consequently using Si02 for a magnetic layer 5, and the improvement effectiveness of 
coercive force were not acquired, ^. ^ , . . ^ • 

[0040] Then, these Cr(s) 203, Ti02 and Zr02, and Y203 grade compensate O atom liable to >^suffia^nt as^^^^^ 
MxOy made to contain in a magnetic layer 5 at SiOx in a magnetic layer 5 by using positively Cr 203 Ti02 and Zr02, 
and Y203 grade with SiOx. That is, in a magnetic layer 5, the probabiUty of SiOx which does not contobute to 
fragmentation of the interaction between crystals of the crystal grain of Co-Pt or Co-Pt-Cr, i.e., the probability for 
independent Si to exist, can be reduced. Therefore, large improvement in an SN ratio and coercive force can be aimed at 
by making a magnetic layer 5 contain Cr 203, Ti02 and Zr02, and Y203 grade with SiOx ^ _ 

K In addition, the substrate 2 of the magnetic-recording medium 1 shown in drawmg.1 , the substrate layer 3, the 
interiaver 4, and the protective layer 6 have the following composition. y u a 

[00421 As for a subsfrate 2, consisting of plastic material is desirable. Complicated processes such as polish and 
washing can be skipped by this, and good surface smooth nature can be obtained easily. In addition, specifically as 
clastic material used for a substrate 2, polymethylmethacrylate, a polycarbonate, etc. ^e suitable. 
m0431 Moreover, as for the surface avLge of roughness height of a substrate 2, it is desn-able that it is 2mn or less and 
me mlxYmum projection height is 25mn or less. Even if it is the case where the gap between the ma^etic-recording 
medium 1 and the magnetic head is extremely made into smallness by this by making surface smooth nature of a 
ruSate 2 good as motioned above, contact and a collision with the magnetic-recording medium 1 and the magnetic 
head are prevented, and it is carried out by stabilizing record playback. 
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[00441 In addition, it is also possible to use conventionally the well-known ingredient which is not limited to plastic 
material but is used as a substrate 2 for magnetic-recording medium 1 as an mgredient of a substrate 2. Specifically, 
aluminum, glass, etc. are mentioned. , , , . o 

[004!5] Cr, a Cr-W alloy, etc. can be used for the substrate layer 3. By forming the substrate layer 3 on a substrate 2, 
surface smooth nature of a magnetic layer 5 can be made good. 

mS461 ^int^layer 4 can use Co-Cr, Ti, and Ti-Cr. By forming an interlayer 4 in the bottom of a magnetic layer 5 
rysta orientation of a magnetic layer 5 can be made good, and ma^etic properties can be raised The ca^ij^^^ 
used as an interlayer 4 about this reason is explained. The spacing of Ti used for an interlayer 4 is 15% - 17 /o size from 
Ae spacing of Co used for a magnetic layer 5. In a magnetic layer 5, since Pt which is abig atom is added into Co, the 
fpacTng of actual magnetic l^er 5 is made with size rather than the spacing of Co. Therefore, the spacing of the Ti 
and the magnetic layer 5 which constitute an interlayer 4 comes to approximate, and the crystal orientation of a 
^t£ct!^\!ycr 5 becomes good. In addition, even if it is the case where Co-Cr and Ti-Cr are used as an interlayer 4, 
crvital orientation ofa magnetic layer 5 can be made good like the case where Tns used as an interlayer 4. 

mT] M^^Z, it is also possible to form the lubricant layer containing lubricant on a protective layer 6. By forming a 
lubricant layer on a protective layer 6, coefficient of friction of the front face of the magnetic-recording medium 1 can 
be reduced, and the performance traverse and endurance of the magnetic-recording medium 1 can be raised 
100481 A magnetic layer 5 makes a subject Co-Pt or Co-Pt-Cr, and the magnetic-recording medium 1 constituted as 
mentled above conLs Oxide MxOy. And let the content of the oxide MxOy in a magnetic ^^ye^ ^ be Ae amoum 
which the ratio of the configuration element M which constitutes the oxide concerned becomes below 8 atom /o more 
than 4 atom % to Co-Pt or Co-Pt-Cr. Moreover, thickness of a magnetic layer 5 is set to lOmn or more and 25mn or less. 
Therebv Co-Pt of a magnetic layer 5 or the crystal grain of Co-Pt-Cr is surrounded with Oxide MxOy, and the 
interaction between crystals of the crystal grain concerned is reduced. Therefore, the magnetic-recording medium 1 
realizes a high SN ratio and high coercive force, and becomes a suitable thing for high density record. 
100491 Hereafter, the manufacture approach of the magnetic-recording medium 1 as shown m drawing 1. is explamed 
[0050] First, La Stampa 1 3 which serves as original recording of the substrate 2 which consists of plastics according to a 

mastering process is produced. . • n „i: „.„ia 

[0051] the glass original recording 1 1 as first shown in drawing 2 at this mastenng process - prepanng ~ alkali, an acid, 
and a stream -that front face is washed and ground with a supersonic wave etc. n 
[00521 Next a photoresist solution is applied by approaches, such as a spin coater, on this glass ongmal recording 1 1 . 
BEKU processing is carried out at the temperature of 1000 degrees C or less after applying a photoresist solution, and 
the photoresist layer 1 2 which has predetermined thickness as shown in drawing 3 is formed. 

[00531 Next as shown in drawing 4 , pattern exposure of the slot corresponding to cutting data is given to a photoresist 
lay"l2 us^ng helium-Cd laser with a wavelength of 442mn, Kr laser with a wavelength of 412mn, etc. The photoresist 
laver 12 which received pattern exposure is set to exposure section 12a. „ j i 

[0054] Next, as shown in drawing 5 , a development is performed to a photoresist layer 12 usmg an alkalme developer 
etc. Exposure section 12a of a photoresist layer 12 is eluted, and, thereby, the concavo-convex predetermined pattern 
corresDonding to a groove, a servo pattern, etc. is formed. , . , , 

[0055] Next, an electric conduction-ized layer is formed on the photoresist layer 12 m which the concavo-convex 
predetennined pattern was formed, and nickel etc. is plated fiirther. Thereby, as shown m dswin&6 , La Stampa 13 is 
formed on a photoresist layer 12. _ i o t « Oa«,«a 1 1 

[00561 Then La Stampa 13 is exfoliated from the glass original recording 1 1 and a photoresist layer 12, La Stampa 13 
which exfoliated is washed using an alkali solution, an organic solvent, etc., and the Photoresist which remains m the 
fidd where the concavo-convex pattern was imprinted is removed. And by grinding the field side m which ttie concavo- 
convex pattern is not formed, and making La Stampa 13 into desired thickness, as shown m drawing 7 , La Stampa 13 
for injection molding with which the concavo-convex pattern was imprmted is obtained. ^ 
[0057] In addition, in producing the substrate 2 when [ monotonous ] it does not have concavo-convex patterns, such as 
a eroove and a servo pattern, as a substrate 2, it is made not to perform pattern exposure and a development among the 
above-mentioned processes. In this case, only spreading and BEKU processing of a photoresist solution are Performed, 
and nickel etc. is plated on it. Thereby, plate-like La Stampa which does not have a concavo-convex pattern m a front 

roSsi A lubSate 2 is produced by carrying out injection molding of the plastic material using La Stampa 13 produced 
as mentioned above The granularity of the front face of the substrate 2 obtained at this time becomes a thing 
Tes^nd^gt Ae g^anSarity of L front face ofa photoresist layer 12. And when the substrate 2 was actually 
^o^uced as mentioned above, 2mn or less and the maximum projection height were set to 25nm or less by the surface 

7/1 3/2004 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 6 of 11 

average of roughness height of a substrate 2. Thus, the substrate 2 excellent in surface smooth nature can be produced 
by producing a substrate 2 with injection molding, without giving the polish process and washing process which remove 
the projection of the front face of a substrate 2. . . ^- i c 

100591 The magnetic-recording medium 1 is produced by forming the cascade screen contaimng a magnetic layer 5 on 
Ae substrate 2 produced as mentioned above. The cascade screen containing a magnetic layer 5 is formed using the 
inline-type sputtering system 21 as shown in drawings . . -, . u 

100601 The inline-type sputtering system 21 has chamber 23a [ which was located in a line with one tram ], chamber 
23b chamber 23c and chamber 23d, and chamber 23e. Each chamber 23 a-e has exhauster 22 a-e which mamtains the 
chamber 23 interior at a high vacuum, respectively, and gas installation hole 26 a-e which introduces sputtering gas into 
the interior of chamber 23 a-e. In case sputtering is performed, first, in chamber 23 a-e, atmospheric air is discha-ged, it 
is maintained at a high vacuum condition by exhauster 22 a-e, and sputtering gas, such as Ar gas, is introduced from gas 
installation hole 26 a-e at the time of membrane formation. . 
[00611 Chamber 23a is equipped with cathode 24a by which power is supplied to the intenor through a matching circuit 
from a target power source, the back up plate currently held where cathode 24a is contacted, and the target held on the 
back up plate. In addition, when producing the magnetic disk 1 of the example mentioned later, the target for substrate 
laver 3 which consists of a Cr-W alloy was used as a target installed in the interior of chamber 23a. 
100621 Chamber 23b is equipped with the back up plate currently held where cathode 24b by which power is supplied to 
the interior through a matching circuit from a target power source, and cathode 24b are contacted like chamber 23a, aid 
the target held on the back up plate. In addition, when producing the magnetic disk of the example mentioned later, the 
target for interlayer 4 which consists of Co-Cr was used as a target installed in the interior of chamber 23b. 
[00631 Chamber 23c is equipped with the back up plate currently held where cathode 24c by which power is supplied to 
the interior through a matching circuit from a target power source, and cathode 24c are contacted like chamber 23a, and 
the target held on the back up plate. In addition, when producing the magnetic disk of the example mentioned later, as a 
target installed in the interior of chamber 23c, Co-Pt or Co-Pt-Cr was made into the subject, and the target containing 
OxideMxOy for magnetic layer 5 was used. , . • . • *t. v. 

[00641 It has the back up plate currently held where cathode 24d by which power is supphed to the interior through a 
matching circuit from a target power source, and cathode 24d are contacted like chamber 23a, and the target held on the 
back up plate chamber 23d. In addition, when producing the magnetic disk of the example mentioned later, the target for 
protective layer 6 which consists ofC was used as a target installed in the chamber 23d interior. 
[00651 Moreover, the inhne-type sputtering system 21 is equipped with the pallet 25 holding a substrate 2. This pallet 25 
is the interior of chamber 23 a-e, it is arranged so that the subsfrate 2 in the condition that the pallet 25 held may counter 
with each target, and between each chamber 23 a-e is made as it is movable. 

[00661 In case the cascade screen of magnetic layer 5 grade is formed on a substrate 2 with the above inline-type 
sputtering systems 21 , first, a substrate 2 is held with a pallet 25 and this is introduced into the intenor of chamber 23e. 
Next exhauster 22 a-e exhausts the interior of each chamber 23 a-e, and holds in the high vacuum condition. Next, from 
gas installation hole 26 a-e, sputtering gas, such as Ar gas, is introduced into the interior of chamber 23 a-e, and it 
considers as predetermined gas pressure every chamber 23. , • x-, i.- u f 

[0067] And the pallet 25 holding a substrate 2 is moved into the chamber corresponding to the thin tilm which torms 
membranes and sputtering of the target is carried out in the condition of having made the substrate 2 countenng with a 
target. Thereby, a thin film is formed on a substrate 2. And such membrane formation is performed within each chamber 
23 a-e so that the predetermined cascade screen containing a magnetic layer 5 may be formed on a substrate 2. 
[0068] The cascade screen containing a magnetic layer 5 is formed on a substrate 2 by moving between each chamber 
23 for the pallet 25 which held the substrate 2 as mentioned above. The magnetic-recording medium 1 by which it 
comes to form the cascade screen containing a magnetic layer 5 on a substrate 2 by this is obtained. 
[00691 And in this invention, in case a magnetic layer 5 is formed on a substrate 2, gas pressure m chamber 23c is made 
into within the limits of 1 or more mTorrs and 20 mTorrs or less. It becomes possible to produce the magnehc-recordmg 
medium 1 which realizes a high SN ratio and high coercive force, and has outstanding magnetic properties by this. 
When gas pressure in a chamber is. set to less than 1 mTorr, it becomes inadequate an SN ratio and coercive force 
improving. On the other hand, if gas pressure in a chamber is made into size from 20mTorT(s), an SN ratio and coercive 
force will decline rather than the case where gas pressure in a chamber is set to ImTorr. 

[Sple] Hereafter, as a magnetic-recording medium which applied this invention, the magnetic disk of a metal thin 
film mold is actually produced using the inline-type sputtering system shown in drawingl , and the result ot having 
investigated those magnetic properties etc. is explained. 
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r00711<Ext)erimentl> The content ofSi02 in a magnetic layer was examined first. 

0072 s2Sl membrane formation of the magnetic layer which consists of the substrate layer which consists of 
a88 W12 an^ on the substrate which comes to carry out injection molding of the p astic material as mentoned above, 
an interlayer who consists of Co58-Cr42, and Co-Pt-Cr and Si02, and the protective layer which consists of C 
^IHt N^xt, fluorine system lubricant was applied on the surface of the protective layer, and the sample magnetic 



m?731At tSme, the target installed in the chamber which foims the magnetic layer of an mhne-type sputtering 
E was o^^^^^^ by mixing and calcinating Si02 as Co, Pt, Cr, and an oxide MxOy. In addition these [ Co, Pt, Cr, 
rd"mr^ the Lfigurltion element Si which constitutes 100-(14+6h-x) atom % and Pt Co, and consUtutes 
six atoms % and Si02 for 14 atoms % and Cr by ratio which becomes x atoms %, when total with Co, Pt, and the 
confi guration element Si that constitutes Cr and Si02 was made into 1 00 atoms %. ^ , . ^ ^ 

miM ln Z^, as plastic material of a substrate, ZEONEX (trade name) by Nippon Zeon Co Ltd. was used 
0075 MoreoXchaJib internal pressure before sputtering was set to 2xlO-7Torr. Moreover, the pressure of Ar gas 
rJe timrStering made it 30mTorr(s) at the time of membrane formation of a substrate lay«-, and it was made 
fnto 47 m Ws^^^^^^^ time of an interlayer's membrane formation, was made into 8.6mTorr(s at the time of membrane 
fomJ^n oS m^^^ layer, and was mde into 12mTorr(s) at the time of membrane formation of a protective layo^. 
M^eov^ each Sbrane fomation rate at the time of sputtering made it 2 mn/sec at the time of membrane formation 
7lZ7tr^e\^^^ made into 2 mn/sec at the time of an interiayer's membrane formation, was made into 2 
^sec alAe tSf membrane formation of a magnetic layer, and was made into 0.5 mn/sec at the time of membrane 

S'Z^^^^^ these thin films, the pallet holding a substrate was maintained at the rooni temp^^^^^ 

0077 And Aose coercive force He was measured by RMM (Remanent Moment Magnetorometer) about Iwo or more 
lamnle disks with which Si02 contents in the magnetic layer produced as mentioned above differ, moreover the SN 
ratio wht col^^^^ as linear-velocity 12.9 m/sec and the wavelength of ^5 miaom^^^^^^ (about 100 kFCI(s)) 
plertromaenetism - it measured with the conversion measunng instrument CjUZ1K.-10J/a. ^ a 

fomuZdZn, Jhat combined the magnetic head for record which consists of the inductive mold magnetic head 
Ke Ignetic head for playback which consists of the magneto-resistive effect mold magnetic head of a shielding 
lid waTuTed for fte ma^ietic head used for measurement of an SN ratio. Here, about the magnetic head for record, 
"cordTng S widtii of f^e was set to 2.7 micrometers, and gap length was set to 0.35 micrometers. Moreovei, about 
re ilSc herd for playback, width of face (the so-called playback MR width of face) of tiie p^ which contiibutes to 
fieWdeSon of a magneto-resistive effect component was set to 2.3 micrometers, and spacing of shielding wbch **** 
rma^ltoSstive efffct component was set to 0.26 micrometers. Moreover, these magnetic heads were earned m the 

mS7^ A^ou^^^^^^^^^^ magnetic disk, the result of having measured coerdve force and an SN ratio is shown in 
KnaQta addition in drawine 9 , an axis of abscissa shows the content of Si02 m a magnetic layer as a ratio of the 
Sition elem^^^^^^^^ the right axis of ordinate shows the magnitude of *e coercive force of a 

sampK^etic disk, and the left axis of ordinate shows the SN ratio when performing record playback to a sample 

mofoTwhi^ihe ratio of the configuration element Si with which the content of Si02 in a magnetic layer constitiites 
Si02 to Co^^^^^^^ the amount which becomes below 8 atom % more than 4 atom % so that clearly from to_g 1 , 
wWle 2 3kOe-2 5kOe and high coercive force were acquired, the high SN ratio of 35dB or more was obtained. 
Sowev^ in bein^^^^ amoiTwhich the ratio of the configuration element Si with which the content of Si02 in a 
mSc layriitiites Si02 to Co-Pt-Cr becomes under 4 atom %, the medium noise increased and coercive force 
Td^SNntioZe fallen rapidly. Especially in being the amount in which the ratio of the configuration element S, 
^1 wSe contem o^ Si02 in a magnetic layer constitiites Si02 to Co-Pt-Cr exceeds 8 atom % on Ae other hand 
fauTf c^Jdv^^ is remarkable snd there is a possibility that record by the present magnetic head may become 
» T?^e results showed that the ratio of the configuration element Si which constitiites SiO [ as oppo^d to Co- 
pf Cr for he content of Si02 in a magnetic layer ]2 divided the interaction between crystals of tiie crystal gram of Co- 
PtSS^^LTdSrasanlountwLhbe^^^^^^ 

nmoerties which combine a high SN ratio and high coercive force could be acquired. , , 

m08lf<ExpS presentation of the optimal magnetic layer which became clear m the expenment 1 next 

was llfed^ rma^etic disk was actiially produced, and thickness with the optimal magnetic layer was exammed 
r0082SeriX?mbrane formation of ttie magnetic layer which consists of the substi-ate layer which consists of 
ass W lTaCo^A^ substrate which comes to cany out injection molding of the plastic matenal as mentioned above, 
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an interlaver who consists of Co58-Cr42, and Co-Pt-Cr and Si02, and the protective layer which consists of C was 
SiJ^d out Nex^ fluorine system lubric^it was applied on the surface of the protective layer, and the sample magnetic 



m083] At this time, the target installed in the chamber which forms the magnetic lay«^ of an ^'^."^^-t)^^^^^^?^^^^^^ 
.vstem was obtain^ by mixing and calcinating Si02 as Co, Ft, Cr, and an oxide MxOy. In addition, these [ Co, Pt, Cr 

^O^TmiSe con^^^^^ element Si which constitutes 74 atoms % and Pt for Co, and constitutes six atoms % 
^d Si02 LTl 4 ato^^^^^^^ ratio which becomes 6 atom when total with Co, Pt, and the configuration 

efrJufsi tJiat c^ns^^^^^^^ Cr and Si02 was made into 1 00 atoms %. With it, two or more sample magnetic disks were 
nroHiired like the experiment 1 except having changed the thickness of a magnetic layer. 

roSSr^d co^^^^^^^^^ and an SN ratio were measured by the same technique as experiment 1 about two or more 
ampll magn^e^^^^^^^^ which the thickness of a magnetic layer differs, respectively. The result of having measured 
co7dve fS^e Lu each sample magnetic disk is shown in drawing 10 • Moreover, the result of having measured the 
In ratio about rch sSe magnetic disk is shown in drawing U . In addition, in diwmgiO , the axis of abscissa 
Torrth^toeTs of^magnetic layer, and the axis of ordinate shows the magnitude of the coercive force of a sample 
t^ettc d?sk^^^^^^^^ in^iawingj { , the axis of abscissa shows the thickness of a magnetic layer, and the axis of 
ordinate shows the SN ratio when performing record playback to a sample magnetic disk. ec«fi,,t 
?5o85fwhScLess of a magnetic layer was made into within the limits of lOmn or more and 25nm or less so that 
S ^m dSg 1 0 , the hi^ coerdve force of 2.5 or more kOes was acquired. By making thickness of a ma^eti^ 
W into witt^ the limi s of 15mn or more and 20mn or less especially showed that the very high coercive force of 2.8 
Sre kO^rcould be acquired. On the other hand, when the thickness of a magnetic layer was less than lOmn, 

force showed the low value which is less than 2.5kOe(s). Moreover, also when the thickness of a magnetic 
W exceed^^^^^^^^^ coercive force showed the low value which is less than 2.5kOe(s). These resuUs showed that high 
colve acquired by making thickness of a magnetic layer into within the Imnts of lOmn or more and 



[wTei Moreo^ when thickness of a magnetic layer was made into withm the limits of lOmn or "lore and 25i^ or 
iTsoS clearly from drawing 11 >e high SN ratio of 30dB or more was obtamed. By making thickness of a 

mag^etfch^^^^^^ 

XoSdB could be obtained. On the other hand, when the thickness of a magnetic layer was less than 1 Onm, the^ 
^rshowed Ae low value which is less than 30dB. Moreover, also when the thickness of a magnetic lay«- exceeded 
25I trSN rat^n^^^^^ the low value which is less than 30dB. These results showed that a high SN ratio could be 
oSed by mSg thickness of a magnetic layer into within the limits of lOmn or more and 25mn or less, 
^oisvme rS^^ above experiment 2 showed that the outstanding magnetic properties which combine high 
SeSrce mid a high SN ratio could be acquired by specifying the thickness of a magnetic layer withm the limits of 

Z or more ^d 25i^ or less. Furthermore, the magnetic disk became clear [ having extiremely excellem^^^^ 
prZ^S by making thickness of a magnetic layer into within the limits of 1 5mn or more and 20mn or less^ 
fooC<%Triment 3> Below, the optimal gas pressure at the time of foiming a magnetic layer was examined 

0089 sS^l membr^^ formation of the magnetic layer which consists of the substrate lay«- which consists of 
a88 wS substrate which comes to carry out injection molding of the plastic material as mentioned above, 

an intX^ who consists of Co58-Cr42, and Co-Pt-Cr and Si02, and the protective layer which consists of C was 
^d out N^x° fluorine system lubricant was appUed on tiie surface of the protective layer, and the sample magnetic 

m?90UttSh^e, the target installed in the chamber which forms the magnetic layer of an inlme-type sputtering ^ 

^rXd liJl tii?^^^ 1 except having changed the pressure of Ar gas in tiie chamber at the time of forming a 

mofl] Mire^ver the target installed in the chamber which forms the magnetic layer of an i^^f -^!,^P"pf ^^J/^^ 
KtainX mixing «id calcinating Si02 as Co, Pt, Cr, and an oxide MxOy. In addition, these [ Co, Pt, Cr, and 
^02 S trcS^^^^ element Si which constitutes 72 atoms % and Pt for Co, and constitutes six atoms% ^d 
S 02 C\T2lXZ Cr by ratio which becomes 8 atom %, when total with Co, Pt, and the configuration elem«^t Si 
fhS inst m'e^^^^^ and^02 was made into 100 atoms %. With it, two or more sample magnetic disks were produced 
llletreSntl^^^^^ 
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mnQ91 And coercive force and an SN ratio were measured by the same technique as experiment 1 about two or more 
[0092] And coercive lorce ana ^" ^^^'^ , ^ ,^ of having measured coercive force about each sample 
sample magnetic disks Produced as ^/"^lon^^^^^^^ the SN ratio about each sample 

TaScdrsk^jSlnS 

r?'! nf Ir^in^^^^^ the axis if ordinate shows the magnitude of the coercive force of a sample 

dkHToreo^^^^ B , the axis of abscissa shows the pressure of Ar gas at the time of forming a 

TaS^cfa"^^^^^^ 

m0931 Moreover a round head (O) expresses the evaluation result of the sample magnetic disk with which the ratio of 
[0093] MoreovCT a rouno nw k ) p Co-Pt-Gr in the content of Si02 2 was made into six atoms % 

S .SS <!^MrobLed by making the pressure of the sputteritig gas at the time of «»agne.,c lay« membrane 
n/r! ^Xrd ITZtective layer which consists of C was carried out. [ the substrate layer which consists of Cr88- 

TcwS' pf S ZtZ^Zn eiem'ent Cr that constitutes the 

^nfi^tion d^S S [ Si J ] 203 which consUtute Cr and Si02 is made into 100 atoms «/., Tlte configuraton 
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• 0/ r,^A on-; fnr the confieuration element Si which constitutes 73 atoms % 

element Cr which constitutes six atoms % and Cr 203 ^""'^J"^^^^^^ ratio which becomes 1 atom 

sample magnetic disks produced as ^'^^'T'^^X^^^Xfh^^^^^ the SN ratio about each sample 

.nagnetic disk is shown m d_BmaU.4 . Mo"e°v^;*^ ^Ig m Z^s of abscissa shows the thickness of a 
magnettc d,sk ,s shown " coercive force of a sample magnetic disk 

mS« TiS^lS X ^to^^^^^ shows ^e thickness of a magnetic layer, and the axis of ordmate shows 
the SN ratio when performing record f^^^'^'^^^^'^^tihc sample magnetic disk with which the 

L thickness of a ma^etic layer can acquire hgh co«^«- f^^^^ „yer 

raSM^s:^*:^^^^^ 

Cr 203 with Si02 wiftin the limits of 1 Onm or more and 25™^' 203 with Si02 

magnetic layer so ft "leM J d«15 ^^^^^^^ ^^XZ" """P"*^"" ^* ^ 

L^a^:^*rSeiSo\?I^^ 

St^»'"Bx:it'^s'=fir;:^^^^ 

S??,T?e<,ue„tialmembra^eform.ionofthe.^^^^ 
Cr88.W12 alloy on the subs^Mc wh^hco™^^^^ 

!LS:XtX:^'e?y's.™^.b^^^^^^^ 
pw:^.sre:r4e.ins..iedm^^^^^^ 

s;i«o^^°i»"sftrc:ntt,refc^a„d 

Mr and magnetic layer thickness t. tpphninne as exoeriment 1 about two or more sample magnetic 

rm^^s^iirrfaSdS^ 
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covered and high coercive force is acquired. When the content of Cr when making into 100% total with *e 
configuration element Si which constitutes especially Co-Pt-Cr and Si02 was four atoms % - 10 atom /o, the 
outstanding coercive force exceeding 2600Oe was shown. i. i- 

m i 1 n Srefore, it became clear that it is desirable that it is below 10 atom % as for the content of Cr when m^mg 
into 100 atoms % total with Co-Pt-Cr and the configuration element Si which constitutes Si02, and four atoms /o - 10 
atom % is especially desirable. . . -j^o^.-o 

[0112] <Experiment 6> Below, the optimal content of Pt in the magnetic layer contaimng the above oxides was 

miTsTstquential membrane formation of the magnetic layer which consists of the substrate layer which consists of 
Cr88-Wl 2 alloy on the substrate which comes to carry out injection molding of the plastic material as mentioned above, 
the interlayer who consists of Co58-Cr42, Co-Pt or Co-Pt-Cr, and Si02, and the protective layer which consists of C 
was carried out. Next, fluorine system lubricant was applied on the surface of the protective layer, and the sample 

mi Ml Atlht Zl!?heTa^et installed in the chamber which forms the magnetic layer of an inline-type sputtering 
system was obtained by mixing and calcinating Si02 as Co, Pt, Cr, and an oxide MxOy. In addition, these [ Co Pt Cr. 
aSsT02 ] mixed the configuration element Si which constitutes 100-(x+6+6) atom % and Pt for Co, and constitutes six 
atoms % and Si02 for x atoms % and Cr by ratio which becomes 6 atom %, when total with Co. Pt. and the 
confieuration element Si that constitutes Cr and Si02 was made into 100 atoms %. , • , 

[01 1 5] And as shown in following drawingj 7 , two or more sample magnetic disks were produced like the expenment 
1 exccDt having changed the content of Pt. . , i ^ x 

rOl 1 61 And coercive force and an SN ratio were measured by the same technique as experiment 1 about two or more 
ample magnetic disks produced as mentioned above. About each sample magnetic disk, the result of having measured 
coercive force and an SN ratio is shown in drawinUI • In addition, in drawing 17 , an f ^ 

ratio when making into 100% total with the configuration element Si which constitutes Co-Pt-Cr and Si02 for the 
content of Pt the right axis of ordinate shows the magnitude of the coercive force of a sample magnetic disk, and the 
left axis of ordinate shows the SN ratio when performing record playback to a sample magnetic disk, 
roi 171 When the content of Pt when making into 100% total with Co-Pt-Cr and the configuration element Si which 
constitutes Si02 was made [ more ] than 12 atom % so that clearly fi-om drawingil , it turned out that the outstanding 
coercive force exceeding 2.5kOe can be acquired. . 
[01 1 81 Moreover, when the content of Pt when making into 100% total with Co-Pt-Cr and the configurf on element Si 
which constitutes Si02 was 12 atoms % - 20 atom %, the SN ratio exceeding 33dB w^ shown, ^heri the cogent of ^ 
when making into 100% especially total with Co-Pt-Cr and the configuration element Si which constitutes S 02 was 13 
atoms % - 1 6 atom %, it turned out that an SN ratio exceeds 35dB and a medium noise can be stopped notably. 
Sfo^e, it became dear that it is desirable that it is 12 atoms % - 20 atom % as for Pt cont«it when making into 00% 
total with Co-Pt-Cr and the configuration element Si which constitutes Si02, and it is especially desirable that it is 13 
atoms %- 16 atom %. 

rEffect of the Invention] When the thickness of a magnetic layer is optimized, for example and the oxide MxOy of 
optimum dose distributes between the crystal grain of Co-Pt or Co-Pt-Cr, according to this invention, the interaction 
Ken crystals of the crystal grain of Co-Pt in a magnetic layer or Co-Pt-Cr can be reduced so *at d^^Iy also fr^^ 
the above explanation. Therefore, it is possible to realize high coerdve force and a high SN ratio, and to offer the 
suitable magnetic-recording medium for high density record. • „ fi,;c ,«.,^nfmn 

r01201 Moreover according to the manufacture approach of the magnetic-recordmg medium concerning this invention, 
by considering as the gas pressure optimal at the time of membrane formation of a magnetic layer, high coercive force 
and a high SN ratio can be realized, and the suitable magnetic-recording medium for high density record can be 
manufacttired. Since the magnetic layer excellent in magnetic properties can be formed especially according to this 
technique, without performing substrate heating, plastic material is employable as a substrate. Therefore, accordmg to 
this technique, it becomes possible to manufacture tiie magnetic-recording medium which has outstanding magnetic 
properties in low cost. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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U-y h 2 5 7iiffij$L.fc<^®«)a«2*t^^-y-y htM 
lRlT-5J:5tcEBSn. J.-s>S5"Y>A*-2 3 a~e® 

[0 0 6 6] e<.±CDJ;53^'f >5'f >SXA-y^U >y 
SB 2 1 « 2 itcliSltB 5 #(7>agM^fi£M-r 

9c-r. aS2*AU'-y h2 SJCioT^WfbT. 

::n*5"-v>A-2 3 e©rtgpic#A-r^c. 5*^1::. 

gB2 2a~e7&^\ >n-2 3 a~ e <D\H^^W 4C 

3 a~eCDrtgP{C^XU. ^^y>A-2 3ff«'m^O 

[0 0 6 71 ^UT. a«2&»i#U^cAU'«y h2 5 
fi!clI^-r?.|i|l!RtmUfc^^>A--|*i'^<hgH!lS 

h-&xA-y3"j >i^-r^. ;in(Ccfco. s«2±tc»K 
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Wt— 2 3 a~erttff^<. 
[0 0 6 81 KK±OJzolzLX. a«2S^^L.fcAU 
-/ h 2 5Sr&5^-V>A— 2 3M*^SiS*SJittc:J:-p 

T. »«t2ji{c«it«5s-&tf«)iM*j^fiR-rs. iin 

[0 0 6 91 ^bT. S«2±JClBHtli5 

To r rJJLi, 2 OmTo r r£iT®lgHl*3<i:-r^. ^ 

^>;^—P^(Dl37.S.^2 OmTo r r ±0:*:i:t"-5<!:> 
5=^Y>n— rt«>:*J:^ffiSlmTo r r (hbfc«^<kOfe 
S N JtR0^S5^J*^<ftT bT b S 5 . 
[0 0 7 0] 

[0 0 7 11 <|liil> «BittB1'«)S i o,©^ 

waj-^v^trtftitbfc. 

[0 0 7 2] ±i^<^i;otC7^^X9^-y;?«i^^S*tt5B)c}^ 
bT;fe-5StR±{C. C r., -W,,^^*''S^^TJftH 
Co,,-C r,.*^^feSffraiit. Co-Pt-C 

[0 0 7 3] ZLOlz^. -f >^-f >SXA»/3'"J>yS 
B®> fiSttB*BKIK-rs^r>A-|*?tc^B$n^^- 
y-vhtt. Co. Pt. C rRy«?{ti^M.O, iibXS 

io,?£ig^b. mf^-r^^inzjionit. is.^, 

5Co. Pt. CrRy:SiO,tt. CotPttCr 

<ts i o, ^mfS.-r^m^^ms i tro^w^ i o oig 

^=^%i:bfc<i:S. CoSrlOO- (14+6 + x) 
%. PtS:14lR^%. CrS6M^%. S i O, S« 

bfc, 

I [0 0 7 41 ncii. a«(7):/7X^>yi7«^fi:bTl±. 
B*-lf7l->thil®ZEONEX (KS*) efflV^fc. 
[0 0 7 51 ifc. XA-y3"J>i^l5<?)^A'>A*-rtffi 
2 X 1 O-'To r r tbfc. Sfc. XA-y^'J> 
{/m<DAriS7.(OE.Mt, TafeB«>fi£mtt 3 0 mT o 
rrtb. 4'^H«)«Mmi4 7mTo r r tb. GSIt 
B©^M^tt8. 6inTo r rtb. 
1 2inTor rtbfc. *fc. XA-y ^ 'J >yi^W^n 
-enOfiXKiiStt. mS®^MKf«2 nm/s e c <*: 
b. «t'Kli(D^MWFtt2nm/s e ctb. BSttB©^ 
0 agWftt2nm/s e ctb. fi^SBOfiKlKl^ttO. 5n 
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m/s e c iibfc. 

[0 0 7 6] :in<^(Dwm^mm-r?>w., 

[0 0 7 71 ^LT. fitiOct^tCf^SJ^nfcfiBi'ttJi* 

l/iT. ^ni^<D^^fjHc^RUU (Remanent Moment 
Magnet or ometer) Tffljtbfc. Sfc. i6^iffiftl2. 9m 
/sec, StSO. 5 Mm (i^lOOkFCI) tVIt 
t^0SNJt*. Mmf?«ljai36S TGUZ I K- 1 6 3 
2AJ T'M^bfc. 10 
[0 0 7 8] tt^. SNJtoaa)£Cffl^i•5BS^'^•y 

CC1T> ESlfflM^'N-y H{c:3V^T«, ESK^ryi'li 

*fc. KcotiTti. mnM^n^^^ 

C o - P t - C r izMT?> S i O, co^bKtc^S i ©Jt 

[0 0 8 0] 0 9*^e^5*^?a:J:^tC. fi£ttBtC*5;t€) 30 
SiO,®^^rS*^ Co-P t -C rlc5*-rsS iO, 
^«^-r^«)«5clgS i ®Jt**MM^%JJA-h. 811^ 
%KT<t?^i^=t^:^*TS^«-&> 2. 3kOe~2. 
5 kOe <»:igVi#iSS:»3*^»^n-Sti:fet-. SSdBja. 

i O, C o - P t - C r iCi^f ^ S i O, $r 

tJtt 5 S i O, ro^Wm*^. C o - P t - C r tcM-r^ 4C 

s i o, ^mf$.r^m^7tms i ®it^d^8M^%€r± 
fi*. c o - p t - c r \zM-r^ s i o, *«fK-rs« 

J;-5;fa:»frSiltT, Co-P t -C r Wi^S^ao^ 
(0 08 1] <jlSt2> o^Jc. 5 
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[0 0 8 21 Jiifi®J;5C:/5Xg^-yi'tt<SfS»tttJf£J^ 
UTi^sS«-tfe::. C r ,. -w, , &;^ST*® 
Cos.-C r.jT^^^Ji^tt^WSi:. Co-Pt-C 

[0 0 8 31 ciwt^, 'r>5-i'>sx/ty5'u>ys 

^T'.yMi, Co, Pt. C rRO:K{ttlM.O, i:bTS 

^Co. Pt. CrROJSiO,«. CotPttCr 
tS i 0,^«BRTS«fiK5c^S i t©i^*l 0 OlS 

%, C r ® 6 Jl^%, S i O, *«jR-rs«l^7C^S i 

[0 0 8 4] ^bx. a'ttB©»$*^^n-ena75:sis 

X^'tcov»T#fiai:»3*iffl3tbfc«**. a 1 0 {c:5^ 
f. Sfc. «-y->:rJHSSaxi-X^{C-^ViTSNtfcS:fflS 
^UfcSSm^. 01 ItcS^f. S10tC*3ViT. 

7^-<'Xi^wfi&a:^©:;*:#$**l'TViS, Sfc. 0i i 

> T/^nas^T^-f X i7 tcj^ b xumm^^n-o t ^ » s 

[0 0 8 51 S 1 0*^6?B^*^:^J:<t^f-. lSS1tB©ff$ 
S10nm|y.Ji, 2 5 nme<.T©lBHrttUfct#C 
tt, 2. 5 kOe£i±Oiai'^«a:'J7!)t#e.nfc. 
fiSttH©B^* 1 5 nmjy,i:, 2 0 nm£tT©lgiBrtt 
TS^tfCtO, 2. 8 kOey._h©®i*TllSV^^iK:;'J 
^#ens^<*:*^*D!!i^ofc. BSttgwrn^dUO 
nm*giTi&S«^lcl±. ^11:^142. SkOeSrTHl 
S<B;Vi«[$3^Ufc. Sfc. lSSttB©J?**^2 5 nm*-h 
^«S:'3tt2. 5 kOe^rTH^^a^^M^rS^ 

bfc. c:n5>®iSII*^?.. BSttBOJSSSrl OnmUi 

[0 0 8 61 sfc, 01 id-'e.B^STj^j^ti^t, saitw 

©0$Srl 0 nmi*(.±. 2 5 nm£<.T©46ffll*iibfci: 
^ICli. 3 OdBetJi©i«V^SNlt*«»?.nfc. ^tC. 
WSlMOW^^ 1 5 nmJJI.±, 2 0 nmB^Trotefflrtt 

n^:itiiit>t)^-otz, ~:fj, JSttB©Jf^*^l 0 nm* 
S|-efe5ig^. S N Jttt 3 0 d B STaSffil/^ttSSb 
) fc. JSttB®AI$*t2 5 nm*±.llS«^'e>. S 
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A^e.. m^mom-^^l O nmJeA±. 2 5 nmStTWlS 

[0 0 8 71 ei.±©lllft2®lg*5&^&. iKttg®!?^* 
1 0 n mE4 Ji, 2 5 n mVATomWiH (CS^TS ^ t 

5nm«Jt. 2 0 nm£tTO<eHrti:t-S^:i:JC<fcD. 

xi'tt, «je)Tfiin^c«st!|#it?&«-rs^<!:*« lo 

[0 0 8 8] <||!|^3> o€f{;i. JKttBS^lK-rSIK© 
[0 0 8 9] ±j$(DJ:5(c^7X^yi'*t!|sf<£«tBfS:J^ 
t. Cos,-C r,,*»5;ftStfmeci:. Co-Pt-C 

[0 0 9 01 eicDt^, ■i>^-(>m7.;t'y^^J>i^l& 20 
y-yhtt. Co. Pt. C r&U^{tifeM.O, tbTS 
eCo. Pt, CrRO:SiO,tt, CotPttCr 

i 0:*«fi£-r?>«B)cJcms i tOTi^ft* 1 0 om 

^%izVf:LLm. Co^74Mi^%. Pt$14Mi=- 
Cr*6ii?^%. S i O, *«B!ct" -SWISKtc^S i 

[0 0 9 1] ifc. >5-f >MX>'t y^"J >^/gM 

Co. Pt. C rR0qK{t«jM.O, tUTS i 
Co. Pt. CrRt;SiO,«. CotPttCri 

s i o, ^m^r^m^Ttms i troi^s: i o omt 

XtVtzii^. Co*7 2M^%. Pt&14g^%. 
CrS6{S^%« S i 0,*«)«-r^«^?c*S i Sr8 

[0 0 9 2] -ebT. jy.±®d:ofcf^U^nit«gc«-t)- 
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Cjfct LTiaSW^S^fTofct^® S NttS^b 

[0 0 9 3] HI 2Ry^01 3*. (O) tt. 

S i O, ©^W**^. C o - P t - C r tC5fc*1"S S i O, 

y'^7.!7<DWmm^^m: Sfc. 012S:t5013 
tfJ. H^l (A) «. S i O, W-^***^. C O - P t - 
C r {C?S-r-5S i Oi<nm^7tMS i ©it^A^SM^SK 

[0 0 9 4] 01 27!i^?.?B?.*^>i.totC. iKItB^JS^ 
(DA r :<JXcDII^J*lmTo r rgt±. 2 0inTorr 
£<.T®igffll^<!:bfci:StCtt, S i O, ©-^^ratc*^*^ 
t)^-r, 2. 5 kOeK±©llSV»fiifiS:^*^#e'nfc. U 
d^U. A r ;ffXCD)E;'j^& ImTo r r*}Sltbfc«-&. 
^>LJSatt@tC*5lt.5 S i O, <0#WaAi. C o - P t 

-Or icjstfs s i o, ^m^-t^mmtms I <OJt^ 

2. 4 9kOeT^0. i^^E^ffl^nx 

— Ar^fX©)E:*3*<2 OmTo r rSr±ia 
Ar;yx*lmTo r r tLfc^^J:0^>SN 

lK'teHfiRi^^©X/'?-y^':tt'X©EE:^S. ImTo r rfit 
±. 2 OmTo r r £4T©ttHl*)frsct-CliS«a:'3 

[0 0 9 5] 01 37!»^6?B6*»feJ:5lC. ^ttM 

fiKISKFWA r:*fX©JEE:'3&lmTo r r£t±. 2 OmT 
o r r£AT©ieHrti:bfct*''«. S i O, ©^W« 
\Zi)^1s^i^ ?.-r. 3 5 d Bjy.±©ffi»T^VVS Nit*^#^ 
nfe. Ar:tfX©a:'jS: ImTo r r^SttL- 

o - P t - C r \zn-t^ S i O, ^«^f-5«fiK7E*S 

Xi7©SNittt. 3 4. 2dB-e*0l WE^m 

;/S:fiiXfeofc, — Ar;?fX©)E:^*^2 OmTo r r 
I S±|5|-5ti^. Ar^/XSrlmTo r r tUfc«-&<tO 

lKttH^lK^®X/l!y5':tfX©)E:'j^. imTo 
r ret±. 2 OmTo r rei.T©ltiBrtt-r^C<i:TiS 

[0 0 9 61 KiiWllgiSWSS**^^. JKIt^filtlSKFO 
X/1'y^':tfX©)E:^*lmTo r rjy.±. 2 OmTo r 

i:S:«ia<ix. flSSSEgktCfiFjaJ^M^x-f Xi' SrUit 

0 [0 0 9 7] <l|gi4> O^IC. JK1tH*©9*Mit^^t 
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[0 0 9 81 ±mo)^otzyy7.^yi7^n^ittii^B 
{yXU^mWi±.iZ. C r,, -W,.^^7»^e>/^^TlftH 

Cos.-C r,,*'»^)S:-54'P^»t. Co-PtRt^ 
S i 0,v ^KttCo-P t -C r. SiO,RtKCr 

[0 0 9 91 COD<i:#, O^-f >M7.A-v^' U >i''g 

o. P t RtXS i O, tt. C o i: P t t S i O, ^^fiKT 

5«fK7c:5^s i 0 om^f-xtvrct^. c 

o*7 2)g^%. Pt$r2 0ll^%. SiO,*<ffi£t' 
[0 10 01 -1'>7-1'>MX/t>y^'J>i^gB 

<D. iKttii*fiK)»-rs5^^>A-i*iici8:ssns^'-y 

•yhtt. Co. Pt. Cr^Zf\zmit<^M.O,hVXS 

fc. cn^.Co. P t. C r. Si O.RtXC r, 

O, tt. C o t P t t C r t S i O, *«^-rSfll^7C^ 
Site r.O,^1t^fi-ri.1t^x:^C r tO^Sr 1 0 
O^^XtVtzi:^. Co*7 3M^%. PtS^14ll 

C r * 96. S i O. ^«^r^«l«S7C*S 30 
i^6^=F%, C r, 0,Sr«fiK-r«.«^7C*C r^rliS 

[0 10 1] -?-bT. £;±<^)J;^f'f^S!2nfctt®:WiJ- 

^U->yjUBS^T''<Xi/lCC)ViTSNlt^S!l^b 

xi'©fiiJ?K:^©:*:€?S*^bTus. 0i5ki*i 

t/^T. mm.w&M(r)m-^^^\^xiiKi . mmt-^i-yy 
;nesa?^- x^7 UTfa»m^£fTofc<!i^©s Ntt 

[0 10 21 Sfc. 01 4Rt;01 Stf. ISA (□) 

«. S i O, C o - P t JcMfS S i Oi ® 

Sifi£7c^s i (D\tm^^n.^%t-&nrc^y^)vm.%'f 

>f Xi/COffiSi^^^^-r. ifc. 014RO:0151'. 
=ft (A) «. S i O, ®-&WSA«. Co-Pt-Cr 5 
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(CMf^S i 0:CDPfiK7t«S i <D\tm^&W.=F%il^ 
n. C r,0,«)"&W»*^. Co-P t -C rtcM-rSC 

r . o, (nmm.-t^mmmc r <o]mffi i is^% t $n 

[0 10 3] 01 4d''&?36*^J5:J;otC. MttWO^M 
LTC o - P t S^WTSit^T/JUK^X-f Xi^ 
«. BSttHW®S*n 0 nm6t±. 2 5 nmUiT©«effl 
Wr. 2. 5 kOeR±«)i6S««*»*#'&tlS^t***3 
d-'ofc. ifc. Co-P t -C r tS i O, ttfctc. 
C r , O, &^«-r-51i->:?^>'HSS^X'f Xi7 fe. JKttW© 
0 nma±, 2 5 nmBlT©*6ffll*3"e. 2. 5 
k O e ^iin^mth d t.1fit>t(^r> tz. 

[0 1 0 41 — 01 5*^e>W^*^>S:J:3C Co- 
P t-CrtS iO, i:tfe»C. C r, O, ^£^*r■r^t>■ 
> >i^;HSBia5^'f X i; tt. aE-fegcD^SlKttft t UT C o - 

p t €:-^*rr^-y->y;nK^^i'Xf fcit-«:x. issn 

Jt*#^n^^<t*^t)*^ofc. 01 Itt'lc^-TJ: 
•5 /a:. aSttBlc43tt^ S i o, ©-^w**^*. C o - P t 

- c r cjt-rss i o. ^mwLt^mmiMs i ©tt^ 

i3^&m.^%iLfs.^^ofs.m.tL^ntz^y-f)v^%'f^7. 
i7(DsnVclz<r))AM.l)^^m^is>iii^o\z. Co-Pt- 
c r ts i o, ttfefc:. c r,o,*-&*-r*-y->7'^v 

SBl^T^'f Xi'Jl, SNIt*<l6l±t* S^t*«t»5^-s>fc, C 
n«. KftltlM. O, tbTS i O, ttfetCC r,0,^£r 
WfflT-SCtT. *ffi«S i tC0^1=^i&^««&^n. Co 

-p t - c r©ies!ia©ieam«sf^ffl*<<ST-rsfc«e> 

[0 10 51 J&^±<D|^igi4<7)i^^A^e.. MttBft'lC. 
{ti^M.O, tbXS i O. ttfcC. Cr.O, Sre^fflt" 

[0 1 b 61 <s^gi5> o^ic. ±.m<r>^ois.mit^^ 

[0 10 71 ±i2B<DJ:3^r>''7X5^•y^^tti|S^^l^tiS^P 
LT;^S»«±fC. C r,, -W,,&^*^?,;a:-5TffiB 
t. Cos.-C r,,A^^)a:-5't'P^Bt. Co-PtX« 
Co-P t-C rtS iO, t*^^:te«»«EttHi:. C*^ 

[010 81 ::<Dt#. -f >7-f>Sx/i-y^"J>i''S 

y-yhti. Co. Pt. C rB:0«?{l:#lM.O, ibTS 
eCo, Pt. C rRtJfS i 0.«. CotPttCr 

ts i o,^«BKt-^«(£7cPgs i toma^'i^ 0 OS 

^%i:bfct#. Co^lOO - (16+X+6) 1^^^ 
%. Pt£l5Il^^%. Cr€:xll^^%. S i 0, 5« 
«r-5«ffi7C^S i S6Mi=^%tJ5:Sa:^fiJt*TS^ 
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om^fx, 1 2ii^%,i:^<h:$-e-;fc. ^ntthiz. m 

TOtM r t.W&mm-^ t iKDmu r • t ©ffi$r^{tS 

[0 10 9] ^LT. «t±®J;-5tCf^S?$nfc«^©-»i- 

^jifi^:'j^sy)tLfc. ^•t)->:/;nsS^X'('Xi7{c^t,iT« 
fi8i:^*»«LfcJS**. 016{r5^-r. fe*. 01 etc 

43ViT. mmtmmm^m. r issitH^^ t tomu r 

[0 1101 01 6*^5IB6J&^>3:ck^C Co-P t - 

c r ts i Or^m^-t^mi^ytms \ toima^i o 

Mr • t «JEt'»l6fflliM-pT. iSSVififlSt:^*^# 
6ns^:t*«*5A^ofc. !Rf{CCo-P t-C r tS i o 
,*«fiK-r-5«^5c*S i IKDW^^I 0 0%tLfct 
r©-&#»*M;^^^%~ 1 OM^'^^Tfe-S*^. 
2 6 0 0 O e *±ig^ftnfc»fi8t:^*^bfc. 
[0 111] Lfc*toT. Co-Pt-CrtSiO, 

^mmr^mf^Ttms \ iKJ^ma^i o oM^^tbfc 

t#ocr(D^*-«tt. 1 0MT%UtT-ea&s;i<t35tif 

*b<. !|$»C4M^%~1 0M^%*W*UViClt**ig 

[0 112] <^ii^6> -D^\z, ±^o:)Jivr£m^m^ 
[0 113] ±m<Dj:otz-:f^x^yi'mm^»mmm 

VXfi^mU±iZ. C r.. -W,,&^75^Si^STfifc@ 

Co.. -C r,,d^e>;feS(fma<i:. Co-PtXt4 
Co-P t -C r tS i O, t*^e.;^S8aEttBt, C*^ 

7 ym«S»?PJ*^*bT, •»t>:/;i/aEM5^'rxir^£» 

[0 1141 ZLOh^. -f >7'l">SX/1y^'U>^!/^ 
y-yhtt, Co. Pt. C rR?jqK{l:!^M.O, tbTS 
6.CO. Pt. CrRlJCSiOjtt. CotPttCr 

ts i o,^mi^-r^mis.^ms i tcD^fp^i o ojg 

i^%tL.fct#. Co^rlOO - (x + 6+6) il^ 
%. Pt€:xJli^%. Cr<&6JST%. S i O, ^^^K 

[0 115] -tbT. TIS®0 1 7{c^-rJ;otc. P t 

(0 1161 ^LT. et±©J;-5t;if^S^nfc1®&cr)-y- 
>>^JHSax^'X^7(COViT, Hi^l .hl^ilW^tttCT 

toviT. «ss;^Ry:sNtfc^«y^bfcis**. si? 
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tC^fo i^CiJ. HI 7{C*3ViT. Pt®^W» 
S:. Co-Pt-CrtSiO, ^m!S.T^m^7imS 
i 1 0 0 ^tbfci^coJt^tbT^bfcfe 

©Tfeo, *iattitt-y->:7';nKSCxwxi7©fij]K:^o± 

^^^^bxijo. &^S£tt^i■^^■>^>'^^«:x'rx^^c:M 

bTlBSS±*ffofct#©SNJt<£^bTV^S. 
[0117101 775^^?B6!6^j5:J;o«C. Co-P t - 
C r t S i O, S«tl«-r«fllJ«7C^S i tWi^S 1 0 

[0 1181 Sfc, Co-Pt-CrtSi O, *«f« 
■r-5«fiK7C*S i tomfa^ 1 0 0%tbfc<*:^®P t 
©^*»*il 2JS^%~2 0|g^%-ea&S<i:#, 3 3d 
BSrJtlHlSSNJtS^bfc. Co-Pt-Crt 

s 1 o, ^m^r^m^Tims i iz<oma^ i o o % t 

bfct^OP tW-^^MAn 3M^%~1 6g^^%T?fe 
Ste. SNJt)i<3 5 dBSJiHO, iK#:y'fXS:eW 
Cffll;^&n«.ilt***>*^-pfc. bfc**oT. Co-Pt 
20 -C r irS 1 0,S«fiR-r^«fiK7C^S i tOTi^^Srl 
0 0%i:bfci:^®P t^*»tt, 12^^^%~2 0M 
^%TfeSCi:*WSb<. #t'l 3M^^%~1 
%T?feS d t*<Sf * bt> it. 
[0 119] 

i\MM. O, **C o - P t XttC o - P t - C r ©ilSajSlt 
W{C:J)-«C-r^Clt{Ci;oT. jSlt^JCiJtt^Co-P t 

x«c o - p t - c r <Dm^n<r>m^^muY^m 

30 TfrS. bfcTitoX. iSi««:^R0ti«SNJt*S^3Rb. 
[0 12 01 *:5!WiCj&^j&^^aSiEStj«#:»«jt 

ffic j;ntf . ««ijpigi^£fT^ c t;^ < mmmmzmifz 

[giScDffi^i^itQQ] 

[0 1 1 ^fm^mm \.t^m.%ummo^^wmm^ 
[021 HI \z7Pi-tM.nM.mk^<nm.m)3m^mmr^ 

fc86cD0-CfeD. :tf7X^S*S-r«lli&Bfffi0-C*S. 

[0 3] il:^rffi*i5i?fl-rsfcs6cr)0TSD. :tf^xilS 
±tcjgfiStSnfc7 * h U- v^X h«i£*-r«ll&»rB0Td5 

50 [04] |g:^te*»ilB-r'5fcii6W0-CfeO. V^VVi? 



( 12 ) 



2002-8341 1 



2i 

[0 5] myim^m.m-r^tiisf)(DmT-$>'o, m^mm 
[06] m:tim^m.m-r^rzii><Dmx'$>K). fj^xwM 



22 



[071 i^*ft<&siwrsfcje)©0Tfeo. x^'wts: 

[08] >5'f >MXAy:S"J>ygB©«IHi&«ifi!t* 

[091 mmixf^m\^rc^^>:fjm^^^7si^iz^ 

■5. 

[01 0] |^^2T'f^Sbfc«-ti->y;UMM5^^Xi'{C 
ot»T. fiiaE;»j*jB!l)tUfclS«**-r0Ta&S. 

[0111 ^^2X'i¥mLrz&-^>-f}imn.y'>c7.i7iz 



[013] mm3xi^m:vrz^-*)->f)im.m.^4Xi7iz 
[0141 i5ift4Tfpsufc^-y->y;nK^X'f x^c 

[015] SI®^4Tf^Mbfc§-t}->-rJHIS^5^'<Xi'tC 
[01 61 il»5Tf^i}bfc#-iJ->:^;HSMx'fXi'»C 

10 [01 7] *!g^6Tf^SLZt$-t>->-r;HIS«i:5^^X^'tC 

[«F#CDKggi 

1 mmMmtm, 2 
s. 5 mmm. 6 

:75i- hWjyxHB. 12a 
/I. 2 1 -f >5'f >SX/1-v^'J >-;5''SK. 
^SB. 2 3 5"^>A— . 2 4 *y-h\ 
W-y h. 2 6 ^7.m-XlL 



3 TifiB. 4 

1 1 ;tf^xMS> 1 2 
gJtSU. 1 3 X3'> 

2 2 » 
2 5 /t 



[011 



[021 




[051 



— 1 1 



[03] 



1 2 



[04] 



1 



[061 




( 13 ) 



<NpM 2002-83411 



/ 



im9] 



23e 26e23d 26<l2^o ^P^lZb 23a 



25 



-a. 




22e 2Sd 24-220 ^4*^226 24«>22a 



2.75 - 



o 

JSC 



S 

9k 




^ 2.8k0e 



^2.5k0e 



2.25 



0 10 20 30 

Waof^t (nm) 

[01 41 



2.75 



o 



■R 




-^Yt- — «-^Z.8kOe 



= — »2.5kO© 



2.25 



40 



35- 



z 



25 " 



20 











O SNlb 





3.0 



2.5 



2.0 



1.5 



S 



0 5 10 15 

Si02tMdtT37c* Siotii* (S'F %) 
[0111 



1.0 



A3 
in 



35 



30 



25 



1 ■ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 » 1 


1 1 11 1 1 1 1 1 1 


1 
















1 1 1 1 1 1 1 


1 1 1 1 1 1 1 1 1 1 1 



10 20 
m^^M^ (nm) 



30 



B1ila>J?^ (nm) 



( 14 ) 



i^H 2 0 0 2 " 8 3 4 1 1 



[0121 [013] 




Ar n^S. (mTorr) Ar nj^E (mTorr) 



[01 5] 



40 



35 



30 



25 



20 



1 1 1 1 1 1 i 1 1 1 1 1 1 1 






1 
1 

1 

A 1 




1 
1 
1 




1 


T 
1 






1 
1 




1 

1 

1 
1 
1 

I 


1 • 1 • 1 1 1 1 1 I 


1 
1 
1 

I I 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 



10 



20 



30 



[01 6] 



3000 



2000 




0.5 0.6 0.7 O.B 0.9 UO 
Mr- 1 (m8mu/cm2) 



tttiSoJi^ (nm) 



( 15 ) 



iRpM 2002-83411 




(SDlnt.Cl.' Wtmmn FI f-"73-K 

5/851 5/851 
HOIF 10/16 HOIF 10/16 

10/26 10/26 
41/18 41/18 



«JRSRi5illK:ftSJII6TB7S35^ 

Fi$^— A(#*) 4K029 Mil BA02 BA06 BA07 BA13 
BA17 BA21 BA35 BA43 BA46 
BA48 BB02 BDll CA05 DC09 
EAOl EA03 EA05 
5D006 BBOl BB07 CBOl CB07 
5D112 AA05 BBOl FA04 FB12 FB20 
5E049 AA04 AA09 BA06 DB06 GCOl 



